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Andreas Baltes 
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OF A SELECTOR LEVER 

Priority: German Patent Applications 

199 54 173.6 filed Novmeber 10, 1999; and 

199 60 446.0 filed December 15, 1999 


Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

SIR: 

PRELIMINARY AMENDMENT 


Please amend this application simultaneously with filing as 
follows : 

IN THE ABSTRACT 
( UNNUMBERED PAGE 9 ) 


Line 1, change "The . . . to a" to - -A- - 


Lines 5-6, after "lever." delete the paragraph spacing and 
continue with the words "In a ..." 


Lines 13-14, delete "designed ... to be" 


Last Line on page, delete " (Figure 1) " 


IN THE SPECIFICATION 
PAGE 1 


Line 1, delete "Description" 


Line 5, before this line, after the title, insert 

— FIELD AND BACKGROUND OF THE INVENTION 

Line 35, before this line insert: 
SUMMARY OF THE INVENTION- - 

Line 36, change "specify" to - -provide- - 

Line 39, delete "the object is achieved" 

PAGE 2 

Line 1, delete "by virtue of the fact that" 
Line 5, delete "designed in such a way as to be" 

PAGE 3 

Line 12, change "designed" to - -provided- - 

Line 14, before this line insert: 

— BRIEF DESCRIPTION OF THE DRAWINGS — 

Line 16, change "drawing" to - -drawings- - 
Line 17, delete the colon ":" 
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Line 25, before this line insert: 

— DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT- - 


IN THE CLAIMS 
(APPLICATION PAGES 7-8) 

Before claim 1, change "Patent Claims" to --I CLAIM : — 

Please amend claims 1-9 as follows: 

1. (amended) A device for detecting the 
position of a selector lever, in which the selector lever is 
connected to a device that emits a signal to an evaluation device 
in a desired position of the selector lever, wherein the selector 
lever (1) is connected to a diaphragm (2, 3) arranged in the beam 
path between an optical transmitter (18) and an optical receiver 

(9, 10, 11, 12, 13, 14), the diaphragm (2, 3), which follows 
[the] movement of the selector lever (1) , being [designed in such 
a way as to be] optically transparent in the desired position of 
the selector lever (1) , as a result of which the optical receiver 
(9, 10, 11, 12, 13, 14) receives the signal from the optical 
transmitter (18) and transmits it to the evaluation device (15) . 

2. (amended) The device as claimed in 
claim 1, wherein there is a said [an] optical receiver (9, 10, 
11, 12, 13, 14) for each position of the selector lever (1) to be 
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determined, and an opening (5, 6, 7) in the diaphragm (2, 3) is 
moved over the optical receivers (9, 10, 11, 12, 13, 14) when the 
selector lever (1) is moved. 

3. (amended) The device as claimed in 
claim 2, wherein the optical receivers (9, 10, 11, 12, 13, 14) 
are arranged in a fixed manner on a carrier element (8) in 
accordance with [the] sequence of motion of the selector lever 
(1) . 

4 . (amended) The device as claimed in 
claim 3, wherein the evaluation device (15) connected to the 
optical receivers (9, 10, 11, 12, 13, 14) is arranged on [the] 
said carrier element (8) . 

5. (amended) The device as claimed in 
claim 3, wherein at least one said optical transmitter (18) is 
arranged on the carrier element (8) , [the] an optical signal of 
which [can fc>e deviated] is deviatable onto the diaphragm (2, 3) 
by [means of] a light guide. 

6. (amended) The device as claimed in 
claim 1 [or 2] , wherein there is one said diaphragm (2, 3) for 
each direction of motion of the selector lever (1) . 
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7. (amended) The device as claimed in 
claim 6, wherein the diaphragms (2, 3) [can be moved] are movable 
in mechanical isolation from one another. 


8. (amended) The device as claimed in 
claim 7, wherein the second of said diaphragms. (3) , [which] 
follows the selector lever (1) in an approximately vertical 
direction (y) , and has two optically transparent openings (6, 7) , 
[the] vertical movement of the selector lever (1) being converted 
into a circular-arc- like movement of the diaphragm (3) . 

9. (amended) The device as claimed in 
claim 5, [6 and 8,] wherein the light guide [is designed to] 
covers, an extended area to ensure uniform distribution of the 
optical signal over the diaphragms (2, 3) . 

Please add the following claims : 

--10. The device as claimed in claim 2, 
wherein there is one said diaphragm (2, 3) for each direction of 
motion of the selector lever (1) . 

11. The device as claimed in claim 5, 
wherein there is one said diaphragm (2, 3) for each direction of 
motion of the selector lever (X) , the diaphragms (2, 3) are 
movable in mechanical isolation from one another, the second of 
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said diaphragms (3) follows the selector lever (1) in an 
approximately vertical direction (y) and has two optically 
transparent said openings (6, 7) , vertical movement of the 
selector lever (1) being converted into a circular-arc like 
movement of the diaphragm (3), and the light guide covers an 
extended area to ensure uniform distribution of the optical 
signal over the diaphragms (2, 3 ) . — 


This amendment is being made simultaneously with filing this 
application. The abstract, specification and claims 1-9 have 
been amended in accordance with USA practice and new claims 10 
and 11 are presented under 35 USC 112 to eliminate multiple- 
dependent form claims. No multiple-dependent claims exist as of 
the filing date. 

No multiple-dependent form claims exist in this application. 

Please enter this Preliminary Amendment prior to calculating the 
claim filing fee and prior to an action on the merits, which is 
respectfully requested. 


REMARKS 


Respectfully submitted, 
Andreas Baltes ft 



MARTIN A. FARBER 
Attorney for Applicant 
Registered Representative 
Registration No. 22 , 345 


866 United Nations Plaza 
New York, NY 10017 
(212) 758-2878 
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Description 

Device for detecting the position of a selector lever 

The invention relates to a device for detecting 
the position of a selector lever, in which the selector 
lever is connected to a device that emits a signal to 
an evaluation device in a desired position of the 
selector lever. 

In many areas of application, there are selector 
levers that can be moved backward and forward in one 
direction, latch in or can be fixed in predetermined 
positions and control the operation of a connected unit 
as operating elements. It is desirable to detect the 
position of the selector lever in order to be able to 
control more effectively a system in which the unit 
controlled by the selector lever is incorporated. In a 
motor vehicle, information as to which transmission 
stage has been chosen is necessary for automatic speed 
control, for example. 

According to US 4,523,373, an actuating lever with 
a potentiometer is known, it being possible at all 
times to pick off from the potentiometer a voltage 
corresponding to the position of the selector lever. 
The potentiometer is installed in a housing in such a 
way that the same signal voltage is always emitted in a 
preselected position of the lever. Such contact- 
controlled position detection systems are subject to 
wear due to abrasion and dirt accumulation, resulting 
in variation of the signal voltage corresponding to a 
particular position of the selector lever over the 
service life of the potentiometer. There is no longer 
an unambiguous association between the voltage and the 
position of the selector lever. 

The object on which the invention is based is to 
specify a device for detecting the position of a 
selector lever that operates reliably over its entire 
service life and can be produced at reasonable cost. 

According to the invention, the object is achieved 
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by virtue of the fact that the selector lever is 
connected to a diaphragm arranged in the beam path 
between an optical transmitter and an optical receiver, 
the diaphragm, which follows the movements of the 
5 selector lever, being designed in such a way as to be 
optically transparent in the desired position of the 
selector lever, as a result of which the optical 
receiver receives the signal from the optical 
transmitter and transmits it to the evaluation device, 

10 The advantage of the invention resides in the fact 

that position detection is contactless. The switching 
device of the selector lever thus operates completely 
without wear. It is simple in construction and 
sufficiently robust for use in a motor vehicle. 

15 Unambiguous detection of the position of the 

selector lever is ensured by the fact that there is an 
optical receiver for each position of the selector 
lever to be determined and that an opening in the 
diaphragm is moved over the optical receivers as the 

20 selector lever is moved. 

For an embodiment that is particularly robust for 
use in motor vehicles, the optical receivers are 
arranged in a fixed manner on a carrier element in 
accordance with the sequence of motion of the selector 

25 lever. 

A particularly compact and small switching device 
is achieved by arranging the evaluation device 
connected to the optical receivers on the same carrier 
element . 

30 In a refinement, at least one optical transmitter 

is arranged on the carrier element, the optical signal 
of which can be deviated onto the diaphragm by means of 
a light guide. Such a device can be used in a flexible 
manner at any desired point of installation. 

35 To enable the movement of the selector lever in 

different directions of motion to be detected 
unambiguously, one diaphragm is provided for each 
direction of motion of the selector lever. Here, the 
diaphragms can be moved in mechanical isolation from 
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one another. By virtue of this arrangement, all 
positions, both in the horizontal and/or vertical 
direction of motion of the selector lever, are reliably 
detected. 

5 The second diaphragm, which follows the selector 

lever in an approximately vertical direction, 
advantageously has two optically transparent openings, 
the approximately vertical movement of the selector 
lever being converted into a circular-arc-like movement 
10 of the diaphragm. 

To ensure uniform distribution of the optical 
signal over the diaphragms, the light guide is designed 
to cover an extended area. 

The invention admits of numerous embodiments. One 
15 of these will be explained in greater detail with 
reference to the figures illustrated in the drawing, in 
which : 

Fig. 1 shows a device according to the invention, 
Fig. 2 shows the arrangement of the optical 
20 receivers on a circuit board and 

Fig. 3 shows the arrangement of the optical 
elements of the device shown in Fig. 1. 

Identical features are indicated by identical 
reference numerals. 
25 Figure 1 shows schematically the solution 

according to the invention for detecting the position 
of a selector lever such as that which can be used in 
an automatic transmission for a motor vehicle. The 
selector lever can latch in in various positions, 
30 thereby defining different transmission stages, namely 
park, reverse, neutral and 3 forward speeds. 

In this arrangement, the selector lever 1 is 
connected to a first diaphragm 2 and a second diaphragm 
3 by a mechanism (not shown specifically) . The first 
35 diaphragm 2 follows the selector lever 1 when the 
latter is moved approximately in a linear direction (x- 
direction) . If the selector lever 1 is moved 
perpendicular to the x-direction, diaphragm 2 is held 
in its position by blocking elements 4, and only 
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diaphragm 3 follows the movement of the selector lever 
1. 

Diaphragm 2 has an opening 5, while diaphragm 3 
bears two openings 6 and 7 offset vertically relative 
5 to one another. Optical receivers, of which only one 
optical receiver 9 is shown, are arranged on a circuit 
board 8 . 

The arrangement of all the infrared receivers on 
the circuit board 8 is shown in Figure 2. Four infrared 

10 receivers 9, 10, 11, 12 serve as a detector for the 
movement of the selector lever 1 in the x-direction. 
They are positioned in such a way on the circuit board 
that, during the movement of diaphragm 2 by the 
selector lever 1, they are traversed completely one 

15 after the other by the opening 5 in this diaphragm 2. 

Also arranged on the circuit board 8, vertically, 
are the infrared diodes 13, 14 that detect the movement 
of the selector lever 1 in the vertical direction (y- 
direction) and are associated with the openings 6 and 7 

2 0 in diaphragm 3. 

All the infrared diodes 9 to 14 are connected to 
an evaluation circuit 15, which is likewise arranged on 
the circuit board 8- The receiver diodes 9 to 14 
convert the optical signal emitted by an optical 

25 transmitter 18 (Figure 3) into an electrical signal, 
which is evaluated by the evaluation unit 15- A 
transmission control device 16, which is connected 
electrically to the evaluation device 15, controls a 
transmission 17 as a function of the signal supplied by 

30 the evaluation device 15. 

The optical elements of the switching device are 
shown again schematically in Fig. 3. A light source 18, 
likewise an infrared diode for example, which, for the 
sake of simplicity, is also arranged on the circuit 

35 board 8, illuminates the surface of the diaphragms 2 
and 3. As already explained, the receivers 9, 10, 11, 
12, 13, 14 are arranged on the circuit board 8, behind 
the diaphragms 2, 3, only receiver 9 being indicated in 
this illustration . 
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The device according to the invention operates as 
follows : 

Since the selector lever 1 is connected 
mechanically to diaphragm 2, diaphragm 2 follows the 
5 movement of the selector lever 1 when the forward gears 
or neutral are selected. During this process, the 
opening 5 in diaphragm 2 is moved over the LEDs 9, 10, 
11, 12. Here, the receiver diodes 9, 10, 11, 12 are 
positioned in such a way on the circuit board 8 that 

10 their positions each correspond to one latched position 
of the selector lever 1. If the opening 5 in diaphragm 
2 exposes one of the receiver diodes 9, 10, 11, 12, an 
unambiguous signal combination is transmitted to the 
evaluation device 15. This allows the evaluation device 

15 15 to ascertain the position of the selector lever 1. 
During the movement of diaphragm 2, diaphragm 3 remains 
in its preselected position, which is chosen so that 
the opening 5 in diaphragm 2 is not affected by 
diaphragm 3 . 

20 Only when the opening 5 in diaphragm 2 fully 

exposes the optical receiver for the predetermined 
position of the selector lever 1 is the position of the 
selector lever 1 assessed. Such an assessment can be 
performed in a simple manner in the electronic 

25 evaluation device 15 by ascertaining the light output 
supplied by the receiver. Reliable evaluation is 
ensured by threshold analysis of the signal supplied by 
the receiver. 

If, for example, a reverse gear is to be selected, 

30 this being accomplished, as is known, by moving the 
selector lever 1 in the y-direction, stops 4 arranged 
under diaphragm 2 prevent movement of diaphragm 2 in 
this direction. In this case, only diaphragm 3 follows 
the movement of the selector lever 1. Here, diaphragm 3 

35 has the openings 6 and 7 that must be brought into 
alignment with the receiver diode 13 or 14 on the 
circuit board 8, An appropriate mechanism is used to 
convert the vertical movement of the selector lever (1) 
into an approximately circular-arc-like movement of 
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diaphragm 3, this circular-arc-like movement of 
diaphragm 3 being opposite to the circular-arc-like 
movement of diaphragm 2. 

The vertical movement of the selector lever 1 
5 brings the opening 7 in diaphragm 3 into alignment with 
the receiver diode 14, and from this the evaluation 
device 15 detects the fact that a vertical movement of 
the selector lever 1 has taken place and that reverse 
gear is to be selected. 
10 When the selector lever 1 reaches the desired Park 

position, the opening 6 in diaphragm 3 exposes receiver 
diode 13, thereby indicating to the evaluation device 
15 that the desired position has been reached. 
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Patent claims 

1. A device for detecting the position of a selector 
lever, in which the selector lever is connected to a 

5 device that emits a signal to an evaluation device in a 
desired position of the selector lever, wherein the 
selector lever (1) is connected to a diaphragm (2, 3) 
arranged in the beam path between an optical 
transmitter (18) and an optical receiver (9, 10, 11, 

10 12, 13, 14), the diaphragm (2, 3), which follows the 
movement of the selector lever (1), being designed in 
such a way as to be optically transparent in the 
desired position of the selector lever (1), as a result 
of which the optical receiver (9, 10, 11, 12, 13, 14) 

15 receives the signal from the optical transmitter (18) 
and transmits it to the evaluation device (15) . 

2. The device as claimed in claim 1, wherein there is 
an optical receiver (9, 10, 11, 12, 13, 14) for each 
position of the selector lever (1) to be determined, 

20 and an opening (5, 6, 7) in the diaphragm (2, 3) is 
moved over the optical receivers (9, 10, 11, 12, 13, 
14) when the selector lever (1) is moved. 

3. The device as claimed in claim 2, wherein the 
optical receivers (9, 10, 11, 12, 13, 14) are arranged 

25 in a fixed manner on a carrier element (8) in 
accordance with the sequence of motion of the selector 
lever (1) . 

4. The device as claimed in claim 3, wherein the 
evaluation device (15) connected to the optical 

30 receivers (9, 10, 11, 12, 13, 14) is arranged on the 
carrier element (8) . 

5. The device as claimed in claim 3, wherein at least 
one optical transmitter (18) is arranged on the carrier 
element (8), the optical signal of which can be 

35 deviated onto the diaphragm (2, 3) by means of a light 
guide . 

6. The device as claimed in claim 1 or 2, wherein 
there is one diaphragm (2, 3) for each direction of 
motion of the selector lever (1) . 
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7. The device as claimed in claim 6, wherein the 
diaphragms (2, 3) can be moved in mechanical isolation 
from one another. 

8. The device as claimed in claim 7, wherein the 
5 second diaphragm (3), which follows the selector lever 

(1) in an approximately vertical direction (y) f has two 
optically transparent openings (6, 7), the vertical 
movement of the selector lever (1) being converted into 
a circular-arc-like movement of the diaphragm (3) . 
10 9. The device as claimed in claim 5, 6 and 8, wherein 
the light guide is designed to cover an extended area 
to ensure uniform distribution of the optical signal 
over the diaphragms (2, 3) . 


Abstract 

Device for detecting the position of a selector lever 

The invention relates to a device for detecting 
the position of a selector lever, in which the selector 
lever is connected to a switching device that transmits 
a signal to an evaluation device for a desired position 
of the selector lever. 

In a device for detecting the position of a 
selector lever which operates reliably over its entire 
service life and can be produced at reasonable cost, 
the selector lever (1) is connected to a diaphragm (2, 
3) arranged in the beam path between an optical 
transmitter (18) and an optical receiver (9, 10, 11, 
12, 13, 14), the diaphragm (2, 3), which follows the 
movement of the selector lever (1), being designed in 
such a way as to be optically transparent in the 
desired position of the selector lever (1) , as a result 
of which the optical receiver (9, 10, 11, 12, 13, 14) 
receives the signal from the optical transmitter (18) 
and transmits it to the evaluation device (15) . 


(Figure 1) 
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